Abstract: Nigeria's infrastructure deficit, especially in transport sector is appalling. This triggered the Lagos state government to start addressing its infrastructure deficit through PPPs. The purpose of this paper is to identify the challenges at both development phase and implementation (construction) phase of PPP road infrastructure megaproject, and identify the critical success factors that actually made the project successful. The paper adopted case study approach within a mixed method paradigm employed to collect data. Semi structured interviews were used to collect data from the participants involved in the case study with a view to identifying the challenges and success factors. The identified challenges and success factors were incorporated into the questionnaire survey administered to the participants involved in the development and implementation stages of the case study. Data collected were analysed using descriptive and inferential statistics. The results of the Relative Significant Index ranking indicate that perceptions of Nigeria as a high risk economy by foreign investors, bureaucratic nature of the state government, schedule delay by administrative procedures, threat of expropriation and reluctance to tender/bid, and public/political opposition are the most highly ranked challenges experienced at development phase. The paper further identified unexpected increased quantity, bottleneck in securing execution of the federal government support agreement, resistance by residents, and problem of access to the right-of-way as the most ranked challenges witnessed at implementation (construction) phase. The results of factor analysis grouped the identified twenty two challenges into seven major factors at development phase, and grouped twelve identified challenges into four principal factors at implementation phase. The paper further identified four critical success factors using factor analysis that made the PPP project successful. These include enabling legislation with due diligence, strong commitment of both public and private sectors, strong financial package, and enabling environment and allocation of risk.
INTRODUCTION
Megaprojects delivered through the traditional methods have experienced a number of challenges (Siemiatycki 2012) . The challenges include cost and time overruns, construction delays, abandonment, poor workmanship, contractor claims for additional payment among others (Flyvbjerg et al. 2003a; van Wee 2007; Siemiatycki 2009 ). However, Siemiatycki (2009) further emphasises that lack of coordination among construction designers at early stage of the project delivery resulted to incomplete designs and costly change orders, are the major challenges facing the delivery of infrastructure megaprojects through conventional routes. Flyvbjerg (2007) and van Wee (2007) argue that poor outcomes occur in the traditional model of infrastructure delivery due to inappropriate allocation of risks among the parties involved. Zhang and Kumaraswamy (2001) assert that infrastructure megaprojects failed to meet original stakeholder expectations, as a result of this, they advocate for PublicPrivate Partnerships (PPPs) that provide synergy for both public and private sectors. Siemiatycki (2012) claims that PPPs are designed to overcome the per-*Corresponding author, Email: Solomon.babatunde@northumbria.ac.uk sistent challenges in traditionally delivered infrastructure megaprojects, by capitalizing on the relational networks between governments and private investors participating in infrastructure megaprojects. However, PPPs have played a significant role in public infrastructure delivery in the last decade across the globe.
The relative use of PPPs to deliver infrastructure megaprojects are rooted in the incentives built into the PPP delivery model (Siemiatycki 2012) . For instance, Li et al. (2005) assert that PPPs are effective way of delivering value-for-money in public infrastructure. Akintoye and Liyanage (2011) argue that PPPs are used to accelerate economic growth, development and infrastructure delivery among others. However, Flyvbjerg et al. (2003a) recommend PPP model for megaproject delivery, and assert that PPPs allocate risks such as cost overruns, late completion, traffic and revenue risk among others to private investors willing to take on such risks in exchange for a longterm contractual agreement to be responsible for design, finance, construction, operations, and maintenance. Therefore, adopting PPPs for infrastructure megaprojects delivery have more chances of success when due attention is paid to planning and detailed feasibility study (European Investment Bank 2009 ). Thus, the objective of this paper is to identify the challenges faced at both development phase and implementation (construction) phase of a PPP road infrastructure megaproject in Nigeria, and identify the critical success factors that made the project successful.
OVERVIEW OF INFRASTRUCTURE MEGAPROJECTS
Megaprojects are described by Federal Highway Administration (2000) as "projects of a significant cost that attract a high level of public attention or political interests because of substantial direct and indirect impacts on the community, environment, and national/regional government budgets". Haidar and Ellis (2010) claim that megaprojects are unique construction projects and prone to expensive cost, and long time frame. Clegg et al. (2002) argue that megaprojects are characterised as uncertain, complex, politicallysensitive, and involving a large number of partners. Marrewijk et al. (2008) describe megaprojects as "projects that contain a large element of technological innovation associated with high risk and characterized by conflict, uncertainty, and poor cooperation between partners". Flyvbjerg et al. (2003a) assert that megaprojects across the globe always experience a calamitous history of cost overruns. Haidar and Ellis (2010) state that increase in size and complexities among others in megaprojects impose enormous project management difficulties. Also, previous researchers have identified several causes of poor performance in megaprojects (see Table 1 for details). Haidar and Ellis (2010) argue that traditional management practices are inadequate to manage megaproject delivery. However, megaprojects are susceptible to poor track records in terms of completion times, cost escalations, and shortfalls in projected revenues and economic benefits (Merrow 1988; Flyvbjerg et al. 2003a; Flyvbjerg et al. 2003b; Altshuler and Luberoff 2003; Priemus et al. 2008) . In view of this, Jennings (2012) identifies the common examples of under-performance of megaprojects in terms of the cost and time overruns (Table 2) .
Infrastructure Procurement System
The construction procurement concepts have been described by previous researchers in different ways (McDermott 1999) . For instance, Lenard and Moshsini (1998) describe procurement as a "strategy to satisfy client's development and/or operational needs with respect to the provision of constructed facilities for a discrete life-cycle". CIBW92 (1991) also describes procurement as a "framework within which construction is brought about; acquired or obtained". Howes and Robinson (2005) describe procurement as a method of acquiring, securing or obtaining infras- Table 1 . Causes of poor performance in megaprojects S/n Causes of poor performance in megaprojects Authors 1
Lack of realism in initial cost estimates, underestimation of the length and cost of the delays, changes in specifications and designs, underestimated changes in currencies exchange rates, low contingencies, underestimated geological risk, high risk as a result of technological innovation, undervalued quantity and price changes, and underestimated expropriation costs. Flyvbjerg et al. (2003a) 2 CII categories the causes as front end planning, human resources issues, organization structure, project processes, project control, design, procurement, and start-up phase.
Construction Industry Institute (1987) 3 Underestimation of size and complexity, non-realistic planning, inadequate project organization, inefficient structure, and poor integration. Haidar and Ellis (2010) 4 Insufficient technical design, lack of foresight, technical difficulties, changes of specifications, scope creep and exposure of megaprojects to unanticipated exogenous shocks, in relation to costs, benefits, and other aspects of planning. Jennings (2012) tructure assets, facilities or services among others. Kumaraswamy (1994a) claims that a sustainable and synergistic procurement strategy must be developed to accommodate the appropriateness of both developed and less-developed countries. Kumaraswamy (1994b) further argues that paradigm shift for procurement system which consider more than speed; quality; price competition and certainty; and risk transfer must be developed. However, Miller (1996) asserts that governments continue to search for stable procurement system which let new ideas; new technologies; new capital; and new firms while allowing existing firms to grow and evolve. Masterman (2002) suggests that it is helpful to categorise the main procurement system. He, therefore categorises procurement system into four, this includes separated procurement system, and this category contains the conventional system or traditional methods. The second category is called integrated procurement system, this comprises design and build; novated design and build; develop and construct; package deal method; and turnkey approach. The third category is referred to as management-oriented procurement system, this contains management contracting; construction management; and design and manage. The fourth category is discretionary procurement system; this contain partnering; and British Property Federation System. Also, JCT (1998) identifies four main procurement methods as follows: traditional/conventional; design and build; management; and integrated. Miller (1999) asserts that the biggest news in the world of public infrastructure procurement is the rebirth of project delivery and finance as variables in infrastructure planning. He therefore develops an operational procurement framework represented by horizontal and vertical axes. The two dimensions represent the means of project delivery and the means of project finance. Howes and Robinson (2005) develop infrastructure procurement framework that portrays the level of public control, private funding, integration, and fragmentation. However, it becomes necessary to develop a procurement framework that portrays the level of risk assumed by private sector. This is supported by Clamp and Cox (1990) who opine that categorisation of procurement system by the degrees of risk is essential. Therefore, using the principle of procurement framework developed by Howes and Robinson (2005) to link the degrees of risk assumes by private sector to the level of public control, private funding, and fragmentation. This procurement system framework is illustrated in Figure 1 .
The infrastructure procurement framework is made up of four categories (See Figure 1 ) as A1; A2; B1; and B2. The A1 category relies solely on funding from government (public) and the government is acting in the role of client who is in direct control (Howes and Robinson 2005) . This category comprises traditional method, design and build, fast track, fee contracting, construction management, and term contract. The A2 category retaining the principle of public client control but the responsibility for design and construction lies with one organisation (Masterman 2002; Howes and Robinson 2005) . This includes turnkey, design and build, and package deal (JCT 1998; Masterman 2002 
Concepts of Public Private Partnerships (PPPs)
The PPP procurement system is a collaborative initiation between the public and private sectors to facilitate a high capital intensive infrastructure project (megaproject) using private finance of which the spent funding is realized from the revenue generated by the use of the completed facility over a period of time (Morley 2002) . However, Pakkala (2002) reports that the traditional procurement practice has been used extensively in Australia, Canada, England, New Zealand, Sweden, and the United States in highway and other infrastructure megaprojects delivery. Due to the inherent problems with the traditional procurement practices, Great Britain was the first to deviate substantially to embrace the Design-Build-Finance-Operate (DB-FO) model a variant of PPPs. Therefore, governments in various countries have equally embraced PPPs for infrastructure megaproject. In view of this, PPPs have become an important method of delivering public infrastructure projects in the last decade and are now used in over 40 countries (RICS 2012) . The variants of PPPs used for the execution of infrastructure projects include build-operate-transfer (BOT), build-transfer-operate (BTO), design-buildfinance-operate (DBFO), build-own-operate (BOO), design-build-operate maintain (DBOM) among others (Zhang and Kumaraswamy 2001) . Therefore, Table 3 indicates the PPP model adopted in various sectors in different countries.
RESEARCH METHODS
The paper used a case study approach to explore the challenges and success factors of PPP road infrastructure megaproject in Lagos metropolis, Nigeria. The rationale for choosing the case study was because it was the first ever PPP road infrastructure megaproject executed successful by Lagos state government and it has served as a model for both federal and other states government in Nigeria. The paper primarily focuses on the challenges faced at both development phase and implementation (construction) phase of the project, and the success factors that actually made the project successful. The mixed method comprises both qualitative and quantitative approaches were employed to collect data. Semi structured interviews were used to collect data from the participants involved in the case study with a view to identifying the challenges and success factors. The identified challenges and success factors were incorporated into the questionnaire survey administered to the participants involved in the development phase and implementation (construction) phase of the case study. The participants include public sector authorities, concessionaire, financiers, contractors, consultants, advisors, and operational staff. Non-probability sampling technique, precisely "purposive sampling" was adopted in the administration of the questionnaires because the study only involved respondents who are directly involved from conception to completion stage. This is justified by Blaxter et al. (2006) who state that non-probability sampling is employed when the researcher lacks a sampling frame for the population in question, or where a probabilistic approach is not judged to be necessary. Therefore, sixty (60) copies of questionnaire were purposively administered to participants in the case study. Forty eight (48) questionnaires representing 80% were retrieved and deemed suitable for analysis. The high percentage of retrieved questionnaires were achieved because the questionnaires were administered by hand and followup visits to the respondents were adopted. The response rate was considered adequate enough considering Moser and Kalton's (1971, cited in Aibinu and Jagboro 2002) assert that the result of a survey is biased and of little value if the return rate was lower than 30-40%. The questionnaires designed for this paper were structured and multiple-choice type. The questionnaires were divided into two sections. Section 'A' comprises demographic characteristics of respondents; these include respondents' type of organisation, designation of respondents among others. Section 'B' was designed in relating to the paper objective i.e. identify the challenges faced at both development and implementation phases, and identify the success factors that actually made the project successful. The questions were on a 5-point Likert scale rating with 5 being the highest of the rating.
Data collected were analysed using descriptive and inferential statistics. These include percentage, frequency distribution, relative significance index (RSI), and factor analysis. RSI is also known as relative importance index (RII). However, the Likert scale and R-SI or RII was widely used by several researchers in construction management studies (Lim and Alum 1995; Aibinu and Jagboro 2002; Oladapo 2007; Memon et al. 2012; Gündüz et al. 2013) . RSI was calculated from the formula given below:
where, n i = is the number of respondents choosing, k i = 1 -5 on the Likert scale, N = is the total of questionnaire collected, and R i = is the highest value in ranking order. Therefore, the factors are then ranked based on RSI values.
However, factor analysis was carried out in this study. This is supported by Hair et al. (2010) and Pallant (2007) who assert that factor analysis is used to recognise a small number of factor categorisations that could be employed to show relationships among sets of numerous inter-related variables. Eadie et al. (2011) argue that factor analysis is used as a data reduction technique. Also, factor analysis has also been used in PPPs research studies, for example Li et al. (2005) and Hardcastle et al. (2006) among others. Thus, factor analysis was applied to the survey data to explore the grouping that might exist among the challenges of implementing PPP at development phase and implementation (construction) phase, and critical success factors that actually made the project successful. Thus, principal factor extraction with a varimax rotation was carried out and the minimum factor loading considered was 0.50. This is supported by Kline (2002) who asserts that variables with factor loads of 0.30 or higher can be considered significant. Also, Brown (2009) claims that variables that load near 1 are clearly important in the interpretation of the factor, and variables that load near 0 are clearly unimportant.
Descriptions of The Case Study
The case study is the Lekki-Epe Expressway toll road concession in Lagos, Nigeria . However, the concession project is a user-based toll road with the private party taking on full market risk. Financing will be recovered through charging tolls, advertising fees, duct leases and other defined revenue sources till November 2038, when the concession agreement expires. It is estimated that 85,000 vehicles would use the road each day at the rate of US$1-US$2 toll charges depend on the types of vehicles. Table 4 shows the demographic characteristics of respondents in terms of types of organisation, designations, highest academic qualifications, and years of industrial experience. The table reveals that 41.7% respondents are from public sector while 58.3% respondents are from private sector. The designations of respondents indicate that 39.6% are operational staff, 22.9% are managing directors/chief executive officers, 10.4% are partners. Also, consultants, directors, advisors, and contractor represents 14.6%, 6.3%, 4.2%, and 2.1% respectively. The qualifications of respondents reveal that Bachelor degree (BSc) as the highest with 43.8%, followed by Master degree (MSc) and Higher National Diploma (HND) with 25.0%, and 25.0% respectively while 6.3% of the respondents have other academic qualifications. The industrial experiences of respondents indicate that 10.4% of the respondents have 0 -5 years of experience, 33.3% has 6 -10 years, 29.2% has 11 -15 years, 6.3% has 16 -20 years, and 20.8% has above 20 years of industrial experience. It can be deduced that the respondents are suitable and have acquired adequate experience in construction industry. Therefore, the information supplied by these respondents was deemed reliable. Table 5 reveals the challenges confronted at development phase. The five most prevalent challenges at development phase includes: perceptions of Nigeria as a high risk economy by foreign investors with relative significant index (RSI=0.757) ranked first, closely followed by state government bureaucracy (RSI=0.745) ranked second, schedule delay by administrative procedures (RSI=0.722), threat of expropriation and reluctance to tender/bid (RSI=0.714), and public/political opposition (RSI=0.704) ranked fifth. However, the following are ranked least of the challenges faced at development phase: shortage of professionals, limitation of land use regulation, and poor project design and structuring with relative significant index (RSI) of 0.496, 0.507, and 0.522 respectively. It was not a surprise that shortage of professionals, and poor project design and structuring were ranked least of the challenges confronted at development phase because both public (government) and private sectors engaged the services of both local and international consultants at strategic positions. Table 6 indicates the result of the factor analysis of challenges confronted at development phase. Principal components analysis was used to identify underlying factors. Thus, principal factor extraction with a varimax rotation was carried out on the 22 identified challenges at development phase. The rotation matrix converged in 7 iterations. The result of the factor analysis grouped the 22 identified challenges into 7 factors with their components as follows: The third factor is named as economic factor; the components include:
RESULTS AND DISCUSSIONS
i Lack of public sector capacity to prepare bid document ii Lack of clarity iii Lack of economic viability iv Low enthusiasm of private investors
The fourth factor is identified as political factor; the components are: i Lack of political will ii Shortage of professionals The fifth factor is named as legal factor; the components include:
i Law and regulation changes ii Limitation of land use regulation The sixth factor is interpreted as administrative related factor; the components are:
i State government bureaucratic ii Lack of confidence and mistrust in PPP The seventh factor is termed as designs related factor; the only component is: Poor project design and structuring The identified seven factors (i.e. environmental factor, institutional factor, economic factor, political factor, legal factor, administrative related factor, and designs related factor) as barriers to PPP road infrastructure project at development phase prolong the commencement of the project among others. These findings are similar to other PPPs previous researchers. For instance, Zhang (2005b) identifies six categories of barriers to PPP projects, this includes: social, political, and legal risks; unfavourable economic and commercial conditions; inefficient public procurement frameworks; lack of mature financing engineering techniques; public sector related problems (e.g., inexperienced government and lack of understanding of PPPs); and private sector related problems. Therefore, it is essential to identify the barriers at development phase of PPP project to prevent the occurrence in the future projects. Table 7 indicates the challenges faced at implementation phase. The four most prevalent challenges at implementation phase with their relative significant index includes; unexpected increased quantity (R-SI=0.757), bottleneck in securing execution of the federal government support agreement (RSI=0.754), resistance by residents (RSI=0.683), and problem of access to the right-of-way (RSI=0.679). The least ranked challenges are inadequate personnel skills, insufficient document preparation, law and regulation change, and bad weather and disaster with relative significant index (RSI of 0.492, 0.540, 0.553, and 0.557) respectively. During the construction of the project, it took longer than necessary for the Lagos state government to secure the execution of the federal government support agreement. There was also resistance by residents of the area because they were not properly consulted and they thought that the project was executed by the Lagos state government. However, after completion the residents refused to pay the charging toll and this led to residents' protest and litigation that was eventually resolved. The problem of access to the right-of-way occurred as a result of the slow pace to remove existing infrastructure and other encumbrances located in the right-of-way of the project. Table 8 reveals the factor analysis result of the challenges confronted at implementation phase. Principal factor extraction with a varimax rotation was carried out on the 12 identified challenges at implementation phase. The rotation matrix converged in 5 iterations. The result of the factor analysis grouped the 12 identified challenges into 4 factors with their components as follows:
The first factor is identified as technological factor; the components are:
i Insufficient document preparation ii Inadequate personnel skills iii Inability to divert vehicles to alternative routes iv Land acquisition problem/dispute on land use
The second factor is interpreted as environmental factor; the components include:
i Bad weather and disaster ii Problem of access to the right-of-way iii Law and regulation change
The third factor is named as variations related factor; the components are:
i Unexpected increased quantity ii Change orders iii Shortage of construction budget The fourth factor is identified as social factor; the components include:
i Resistance by residents ii Bottleneck in securing execution of the federal government support agreement
The factor analysis revealed four factors; this includes technological factor, environmental factor, variations related factor, and social factor as barriers to PPP road infrastructure project at implementation phase. The technological factor is related to technological approach to PPPs project delivery. Therefore, a detailed feasibility study should be carried out by both public and private sector experts to ascertain the work requirements of the project to reduce variation orders to a barest minimum. However, it becomes imperative for government to create a favourable investment environment with stable social, legal, economic, and financial conditions among others to promote successful implementation of PPP projects. However, a transaction advisor should be engaged if all kinds of expertise, experience, and human resources needed to develop and implement a PPP project were not available in-house. Table 9 indicates the success factors that made the PPP project successful. The following are the five most significant success factors; serious commitment from Lagos State Government (RSI=0.867), availability of capital (RSI=0.850), skilled and experienced people to develop, manage, and execute the project (R-SI=0.817), identification and allocation of risk (RSI =0.817), and committed consortium to develop the project (RSI=0.808). The least ranked success factors include thorough social and environmental impact assessment studies, and robust financial analysis with R-SI of 0.677, and 0.677 respectively. However, it can be seen from the table that all the identified success factors surpass 0.5 (i.e. more than half of 1) and are confirmed to be significant. Table 10 reveals the result of the factor analysis of critical success factors (CSFs). Principal factor extraction with a varimax rotation was carried out on the 12 identified success factors. The rotation matrix converged in 6 iterations. The result of the factor analysis grouped the 12 identified success factors into 4 CSFs with their components as follows:
The first CSF is identified as enabling legislation with due diligence. The CSF components include:
i Existence of enabling legislation ii Workable business model i Enabling environment to invest ii Identification and allocation of risk The study revealed four critical success factors this includes enabling legislation with due diligence, strong commitment of both public and private sectors, strong financial package, and enabling environment and allocation of risk in PPP road infrastructure project. The findings from this study are similar to the CSFs for PPPs identified by previous researchers. For instance, Grant (1996) identifies CSFs as appropriate risk allocation; risk sharing; and multi-benefit objectives. Tiong (1996) identifies CSFs as project technical feasibility; strong private consortium; stable macroeconomic environment; and favourable legal framework. Qiao et al. (2001) identify CSFs as stable macro-economic environment; technical innovation and technology transfer; available financial market; political stability and social support; good governance; and projects technical feasibility. Zhang (2005a) identifies CSFs as favourable investment environment; economic viability; reliable concessionaire with technical strength; sound financial package; and appropriate risk allocation via reliable contractual arrangements. Therefore, the identified CSFs are to be given utmost consideration by parties involved in PPPs to ensure more successful implementation of present and future PPPs infrastructure project.
CONCLUSION
The paper concludes that perceptions of Nigeria as a high risk economy by foreign investors, bureaucratic nature of the state government, schedule delay by administrative procedures, threat of expropriation and reluctance to tender/bid and public/political opposition are the most significant challenges experienced at development phase in PPP road infrastructure project in Nigeria. The result of factor analysis revealed seven factors as challenges at development phase. These include environmental factor, institutional factor, economic factor, political factor, legal factor, administrative related factor, and design related factor. The paper further identifies unexpected increased quantity, bottleneck in securing execution of the federal government support agreement, resistance by residents, and problem of access to the right-of-way as the most significant challenges witnessed at implementation phase. Also, the factor analysis grouped the challenges at implementation phase into four. This includes technological factor, environmental factor, variations related factor, and social factor. The paper further identifies four critical success factors (CSFs) through factor analysis. These include enabling legislation with due diligence, strong commitment of public and private sectors, strong financial package, and enabling environment and allocation of risk. The identified factors as challenges at both development and implementation phases, and identified CSFs were similar to the previous research findings, but this paper further identified administrative related factor and variations related factor as challenges. These can be as a result of the knowledge and skills required for developing and implementing PPP projects are presently lacking in the Nigerian public sector. The identification of challenges at both development and implementation phases will assist the stakeholders in decision making, planning, and management of large infrastructure project delivery. The CSFs identified will positively influence policy development towards PPPs and the manner in which partners (public sector and private investors) engage each other in development of PPP infrastructure projects. The paper recommends that the CSFs identified are to be given utmost consideration by parties involved in PPPs to ensure more successful implementation of PPPs infrastructure project and to induce confidence in both local and foreign investors for investing in the Nigerian PPPs market. The paper explored only one PPP road infrastructure project in Nigeria and the findings are significantly add to growing PPP body of knowledge. Further research should be explored to compare challenges and CSFs of multiple PPP case studies and strategies of addressing these challenges.
